Effects of usnic acid exposure on human hepatoblastoma HepG2 cells in culture.
Usnic acid, a natural botanical product, is a constituent of some dietary supplements used for weight loss. It has been associated with clinical hepatotoxicity leading to liver failure in humans. The present study was undertaken for metabolism and toxicity evaluations of usnic acid in human hepatoblastoma HepG2 cells in culture. The cells were treated with the vehicle control and usnic acid at concentrations of 0-100 µm for 24 h at 37 °C in 5% CO2 . Following the treatment period, the cells were evaluated by biochemical and toxicogenomic endpoints of toxicity that included cytochrome P450 activity, cytotoxicity, oxidative stress, mitochondrial dysfunction and changes in pathway focused gene expression profiles. Usnic acid exposure resulted in increased P450 activity, cytotoxicity, oxidative stress and mitochondrial dysfunction in HepG2 cells. The pathway-focused gene expression analysis resulted in significantly altered expression of six genes out of a total of 84 genes examined. Of the six altered genes, three genes were up-regulated and three genes down-regulated. A marked up-regulation of one gene CCL21 associated with inflammation, one gene CCNC associated with proliferation and carcinogenesis and one gene UGT1A4 associated with metabolism as well as DNA damage and repair were observed in the usnic acid-treated cells compared with the vehicle control. Also a marked down-regulation of one gene CSF2 associated with inflammation and two genes (CYP7A1 and CYP2E1) associated with oxidative metabolic stress were observed in the usnic acid-treated cells compared with the control. The biomarkers used in this study demonstrate the toxicity of usnic acid in human hepatoblastoma HepG2 cells, suggesting an oxidative mechanism of action.